Qualitative and quantitative analyses of plankton were carried out during biomanipulation studies conducted in 1993-1996 in the Maltański Reservoir (64 ha, mean depth 3.1 m), Poland. The taxonomic composition and size fractions of phytoplankton, as well as number and biomass of phyto-, zoo-and bacterioplankton, were investigated. Despite the removal of all fish before the experiment and extensive stocking with predatory fish, attempts to biomanipulate a top-down control of phytoplankton in the Maltański Reservoir were not successful except for the first season. Macrozooplankton filtration (including cladocerans and calanoids) was found to control the development of small organisms only, such as pico-, nano-and bacterioplankton. Microplankton were also under the influence of filter feeders, but these were not effectively eliminated. Zooplankton grazing stimulated the development of large phytoplanktonic organisms both by providing intermediate disturbances for their growth and by supplying them with nutrients released from grazed small-size organisms. A similar influence on micro-and nanophytoplankton was exerted by microzooplankton (including rotifers and nauplii). The presence of picophytoplankton and bacterioplankton, however, was positively correlated with microzooplankton number.
Qualitative and quantitative analyses of plankton were carried out during biomanipulation studies conducted in [1993] [1994] [1995] [1996] in the Maltański Reservoir (64 ha, mean depth 3.1 m), Poland. The taxonomic composition and size fractions of phytoplankton, as well as number and biomass of phyto-, zoo-and bacterioplankton, were investigated. Despite the removal of all fish before the experiment and extensive stocking with predatory fish, attempts to biomanipulate a top-down control of phytoplankton in the Maltański Reservoir were not successful except for the first season. Macrozooplankton filtration (including cladocerans and calanoids) was found to control the development of small organisms only, such as pico-, nano-and bacterioplankton. Microplankton were also under the influence of filter feeders, but these were not effectively eliminated. Zooplankton grazing stimulated the development of large phytoplanktonic organisms both by providing intermediate disturbances for their growth and by supplying them with nutrients released from grazed small-size organisms. A similar influence on micro-and nanophytoplankton was exerted by microzooplankton (including rotifers and nauplii). The presence of picophytoplankton and bacterioplankton, however, was positively correlated with microzooplankton number.
I N T R O D U C T I O N
Biomanipulation measures have been quite popular in recent years, but in most instances they were conducted in lakes [e.g. (Hansson et al., 1998; Meijer, 2000; Lammens, 2001) ]. Such studies were conducted in two lakes in Poland: Lake Wirbel and Lake Mutek (Prejs et al., 1994 (Prejs et al., , 1997a (Prejs et al., ,b, 2000 . Few experiments have been carried out in rheolimnic dam reservoirs, i.e. reservoirs with a relatively short retention time, such as the Maltański Reservoir Vostradovský et al., 1989; Seda and Kubecka, 1997) . Dam reservoirs are not the best subjects for biomanipulation, because of strong seasonal fluctuations in water discharge and quality, as well as planktivorous fish migration. The Maltański Reservoir seemed to be more predisposed to such measures, because of the retention role of lakes situated upstream in a water course of the river and the fact that the reservoir is drained and completely fished every 4 years. Biomanipulation in this reservoir was conducted in the period [1993] [1994] [1995] [1996] . All fish were caught before this period, as the reservoir was emptied in the autumn of 1992. Since after refilling the reservoir was stocked with predatory fish, the development of phytoplankton was supposed to be controlled by filter feeders (cladocerans of the genus Daphnia in particular). According to the biomanipulation theory (Shapiro et al., 1975) , a decreased consumption of macrofilter feeders by planktivorous fish due to the increased predatory fish populations results in an enhanced potential of cladocerans to control phytoplankton organisms. Therefore, the socalled 'clear-water state' should be obtained.
Data on fish catch during the drainage of the reservoir in 1996 and on water quality parameters suggest that the experiment was not very successful. The stocking of predatory fish was probably not sufficient for effective control of natural succession of planktivorous fish coming from tributaries and spawning in the reservoir (Gołdyn and Mastyński, 1998) .
A water quality monitoring programme undertaken during the experiment comprised two groups of parameters. The first group included analyses of temperature, Secchi depth, chlorophyll a, dry mass of seston, primary production, dissolved oxygen, biochemical oxygen demand (BOD 5 ), pH, conductivity, ammonium, nitrate, nitrite, organic and total nitrogen, and dissolved and total phosphorus. Data from this research have already been published (Gołdyn et al., 1997; Gołdyn and Mastyński, 1998; Kozak, 1999; Joniak et al., 2003) .
The second group, comprising the main biological parameters, including zoo-, phyto-and bacterioplankton, is presented in this paper. The major aim of this study was to analyse the effect of zooplankton predation on phyto-and bacterioplankton during the biomanipulation experiment with special emphasis on the role of size groups of organisms in this process. The influence of zooplankton, especially large daphnids, on phytoplankton abundance and biomass during successful biomanipulation measures is well documented in many papers [e.g. (Stenson et al., 1978; Kasprzak et al., 1999; Meijer, 2000) ]. An increasing pressure of planktivorous fish on the number and biomass of crustaceans, which leads, as a result, to an increase in phytoplankton abundance and biomass, is not so well explained. In particular, little attention has been paid to the influence of macrozooplankton on small organisms (pico-and bacterioplankton) (Langeland et al., 1987; McQueen et al., 1992; Kamjunke and Zehrer, 1999) and the increasing role of microzooplankton in pressure on the smaller size fractions of phytoplankton (Ronneberger et al., 1993; Kim et al., 2000) .
M E T H O D
The Maltański Reservoir, situated in mid-western Poland (52 24 0 N, 16 58 0 E), covers an area of 64 ha, with a mean depth of 3.1 m. It is used for canoeing and rowing competitions, so its shape resembles an elongated bowl with a flat bottom. Its whole water column is mixed well by westerly winds, which are prevailing in this region ( Joniak et al., 2000) . As a consequence, only one station, situated in the middle part of the reservoir, was selected as representative of the whole volume, reflecting the variability of the quantitative and qualitative composition of phytoplankton within the reservoir.
The reservoir accumulates water of the lower course of the Cybina River, which is a right tributary of the Warta River. The catchment area of the Cybina is a typical agricultural region dominated by cultivated fields. Despite the creation of a cascade of preliminary reservoirs (Gołdyn, 1994 (Gołdyn, , 2000 and sewage diversion (Gołdyn and Grabia, 1998) , the quality of water flowing into the reservoir is far from satisfactory. In particular, high concentrations of total nitrogen (reaching 20 mg N L À1 and in which nitrate nitrogen prevails, approaching 17 mg N L À1 ) and phosphorus (reaching 2.16 mg P L À1 , in which phosphates were getting up to 1.70 mg P L À1 ) have been detected, especially in spring (Gołdyn et al., 2001) . As a result, water within the reservoir was very nutrient rich, with a strong water bloom almost all year round. In summer, however, low concentrations of nitrates and phosphates have been detected in the reservoir (Kozak, 1999) . The main aim of the biomanipulation experiment was to improve the water quality, enabling recreational use of the reservoir.
The total biomass of fish, caught following complete drainage of the reservoir before the experiment, was 398.5 kg ha À1 . They were dominated by common bream [Abramis brama (L.), 147.6 kg ha À1 ] and roach (Rutilus rutilus L., 111.4 kg ha À1 ) (Gołdyn and Mastyński, 1998 ). The biomass of these fish species constituted 82.6% of the total fish biomass [for details, see Gołdyn and Mastyński (Gołdyn and Mastyński, 1998) ].
Samples for analyses were collected in 1993-1996 in 2 week intervals during spring and summer, and once a month during autumn and winter. The material was collected with a 5 L sampler and analysed separately from the surface and 1, 2 and 3 m depths. Samples of phytoplankton (>2 mm) were taken without concentration and fixed with Lugol's solution using Utermöhl's modification. For zooplankton analyses, 10 L of water were filtered through a plankton net of 40 mm mesh size and the samples were fixed as in the case of phytoplankton. Lugol's solution was used to avoid harmful reactions of formaldehyde as usually used for zooplankton fixation. Both phyto-and zooplankton samples were preserved with formaldehyde when the analyses were finished. Samples for bacterio-and picoplankton analyses were only collected during 2 years: 1995-1996. They were fixed with a 25% solution of glutaraldehyde, added to a final concentration of 0.5-1%. In the laboratory, these samples were filtered through black filters (Nuclepore; Costar), 25 mm in diameter and 0.2 mm pore size, and at suction not exceeding 10 mmHg. For analyses of autotrophic picoplankton and heterotrophic bacterioplankton, an epifluorescence microscope (Olympus BX-60) was used. Observations were made at a magnification of Â1000, using a standard set of optical filters: blue (B: EX 450-490, DM 510, BA 520) and green (G: EX 510-560, DM 580, BA 590). Bacterioplankton were stained with the fluorochrome 4,6 0 -diamidino-2-phenylindole (DAPI) and analysed according to the technique of Porter and Feig (Porter and Feig, 1980) . On the basis of the microscopic analyses, cell number per millilitre was assessed. For the quantitative analysis of nano-and microphytoplankton, a Sedgwick-Rafter chamber of 0.67 mL in volume was used, employing a magnification of Â400. Separately, the number of cells and specimens (sum of filaments, coenobia, one-cell organisms, etc.) was counted. Biomass was estimated from the volume, which was calculated on the basis of geometric models, and assuming a specific gravity of 1.0 g fresh weight mL À1 (Wetzel and Likens, 1991) .
The taxonomic composition and number of zooplankton from three groups (rotifers, cladocerans and copepods) were analysed using an Olympus CH-2 light microscope at a magnification of Â200. The biomass of crustaceans (Cladocera and Copepoda) as dry weight (DW) was calculated using length/weight regressions as described by Bottrell et al. (Bottrell et al., 1976) .
Grazing of macrofilter feeders including Cladocera (except for Leptodora kindtii) and Calanoida (Eudiaptomus spp.) was estimated using two regression models. As they are rooted in two separate methods, and used different parameters (the length of the animal's body and the total biomass of macrofilter feeders), they enable a comparison of results and estimation of inaccuracies of such estimations. The first model, according to Knoechel and Holtby (Knoechel and Holtby, 1986) , allows the calculation of the theoretical value of the filtering rate. The equation is:
where F is the filtering rate (in millilitres per litre and day), Le is the the animal's body length (mm), a is the the number of zooplankton (ind. L
À1
) and n is the number of taxa. The second model allows the calculation of the theoretical value of the grazing rate according to the formula of Lampert (Lampert, 1988) :
where Y is the the community grazing rate (% of water cleared per day), which is a function of the biomass of herbivorous zooplankton, W (mg DW L À1 ). Two groups of zooplankton were distinguished: micro-and macrozooplankton. Both rotifers and nauplii were included in microzooplankton, but protists were not counted and not included, following other authors, e.g. Kim et al. (Kim et al., 2000) and Tadonleke and Sime-Ngando (Tadonleke and Sime-Ngando, 2000) . Macrozooplankton comprised cladocerans and the rest of copepods.
Relationships between zooplankton on the one hand and phytoplankton and bacterioplankton on the other were analysed using STATISTICA 5.1 software. Relationships of zooplankton parameters were calculated versus total number and biomass of phytoplankton >2 mm (sum of nano-and microphytoplankton) and separately for three phytoplankton size fractions: pico-(cell size 0.2-2 mm), nano-(2-60 mm) and microphytoplankton (60-600 mm).
R E S U L T S
A high seasonal and vertical variation in the number and biomass of bacterioplankton was recorded. In winter and during the transition from late spring to summer (especially in deeper water layers), the maxima of bacterioplankton number were observed (Figure 1 ). In autumn and for a short period in spring, the number of bacteria was very low. Among morphological forms, the coccoid cells were the most numerous (single cocci and diplococci), while vibrios, filaments, rods or spirilla were recorded only sporadically. Variations in bacterial biomass were very similar. The mean value from vertical profiles varied in time between 0.14 and 1.00 mg L À1 (Figure 2) . Autotrophic picoplankton were a very numerous size fraction of phytoplankton in the Maltański Reservoir. Their contribution to the total number of phytoplankton varied from 3% (in summer) to 80% (in spring; Figure 3a) . In relation to total biomass, however, their contribution did not exceed 2%. Therefore, the principal component of phytoplankton biomass was formed by nanoplankton (late autumn and winter) or microplankton (April until October) (Figure 3b ). In total number of picoplankton, prokaryotes (cyanobacteria) dominated over eukaryotes (green algae) (Figure 4) . A high seasonal variation in the number of autotrophic picoplankton was noted, ranging from 150 cells mL À1 (in summer) to 148 000 cells mL
À1
(in spring), based on numbers at 3 m depth. Larger phytoplankton (nano-and microphytoplankton) varied within wide limits both in qualitative and quantitative composition throughout the study period. Only in the first year (1993) did the total number of specimens from these two size groups of phytoplankton not exceed the level of 20 000 mL À1 and their biomass 40 mg L
( Figure 5 ). In the subsequent years (1994) (1995) (1996) , their number was significantly higher, reaching 72 000 specimens mL À1 in the autumn of 1995. The total biomass of nano-and microphytoplankton had its maxima in summer, during the cyanobacterial bloom. In subsequent years, it reached 186, 102 and 138 mg L À1 (Figure 5b ). In the species composition of the phytoplankton of the Maltański Reservoir, 233 taxa were noted, belonging to nine groups. Cyanobacteria were the most important group from the quantitative point of view, as they were present in large numbers and high biomass every year from spring to autumn ( Figure 5 ). During this time, Planktothrix agardhii was the most frequent dominant species (Table I ). The subsequent groups, which were increasing in number and biomass, following the disappearance of the cyanobacterial bloom, were Cryptophyceae, Chrysophyceae and Bacillariophyceae ( Figure 5 ). Short-term domination of representatives of these groups was usually observed (Table I) . Species from other taxonomic groups were less frequent, unimportant in the quantitative composition of phytoplankton.
The most numerous zooplankton of the Maltański Reservoir were rotifers. Their maximum number detected in spring reached 23 600 specimens L À1 ( Figure 6 ). Among them, 63 taxa were detected. The most numerous were Keratella cochlearis cochlearis (Gosse), Keratella cochlearis tecta (Gosse), Pompholyx sulcata Hudson, Keratella quadrata quadrata (O. F. Müller), Polyarthra dolichoptera Carlin, Polyarthra sp. and Asplanchna priodonta (Gosse).
Between May and August or September, several peaks of cladoceran number and biomass were observed every year. The maximum value of biomass (excluding L. kindtii Focke), approaching 1.28 mg DW L À1 , was noted in June 1996. The biomass of L. kindtii was omitted from the total cladoceran biomass presented in Figure 7 . This species does not belong to the group of filter feeders and it is characterized by its very large, individual body length. Owing to this, even small amounts of L. kindtii could cause some unexplained increases in the whole cladoceran biomass. Among the 19 recorded taxa of cladocerans, smaller species were the most abundant, e.g. Large species of filter feeders, such as Daphnia magna Straus, Daphnia similis Claus and Daphnia longispina O. F. Müller, were noted in the reservoir mainly in the first year of observations (1993), immediately after the refilling of the reservoir. The mean length of individuals of these taxa was 2.10, 2.07 and 1.32 mm, respectively. The biomass of copepods in the reservoir reached a maximum value in August 1995: 1.02 mg DW L À1 (Figure 7 ). Among copepods, the most important taxon was Eudiaptomus sp., belonging to the suborder Calanoida. It was especially numerous in 1995, reaching 167 specimens L À1 in August (at a depth of 3 m). The filtering rate (for cladocerans and calanoids present in 1 L of water) ranged from 0 (particularly in winter and early spring) to 3410 mL L À1 day À1 (in May 1993). In 1994 In -1996 , maximum values of the filtering rate were significantly lower, reaching 1840 mL L À1 day À1 (in late August 1994; Figure 8) . A similar pattern applies to the grazing rate of the zooplankton. Its values ranged from 0 (in winter) to 705% day À1 (in May 1993). Correlations between the parameters characterizing macrofilter feeders, such as the filtering rate, grazing rate and biomass on the one hand and the total cell number and biomass of phytoplankton (>2 mm) on the other, were positive and significant (Table II) . Only the total number of phytoplankton specimens (>2 mm) was not significantly correlated with the parameters of macrofilter feeders (r < 0.1, P = 0.2).
A negative correlation was noted between macrofilter feeders (filtering rate, grazing rate and biomass) and both pico-and nanophytoplankton number and biomass. The strongest-although not very strong-negative correlations were noted between the filtering rate and biomass of macrofilter feeders on the one hand and the number of nanophytoplanktonic specimens on the other (r = À0.41, P < 0.001) (Table II) .
Bacterioplankton biomass indicated only a very weak negative correlation with the macrofilter feeder parameters (Table II) . Bacterioplankton numbers were not correlated with these parameters at all (P > 0.05).
Positive correlations were detected while testing parameters of macrofilter feeders and microphytoplankton. The highest correlation coefficient (r = 0.64) was noted for the relationship between the biomass of macrofilter feeders and numbers of microphytoplanktonic cells (Table II) . Correlations between the macrofilter feeder parameters and both numbers of specimens and biomass of microphytoplankton were weaker (r ranging from 0.34 to 0.48).
The influence of microzooplankton (rotifers and nauplii) on phyto-and bacterioplankton indicated their close similarity to the influence of macrofilter feeders presented above. We found a positive correlation between microzooplankton and microphytoplankton, and a negative correlation between microzooplankton and nanophytoplankton. However, microzooplankton have a positive influence on pico-and bacterioplankton, unlike in the case of macrofilter feeders, which have a negative influence (Table II) . 
D I S C U S S I O N
Only in the first year of observations (1993) were phytoplankton numbers low and their development was controlled by zooplankton. In April of 1993, phytoplankton development was influenced by numerous rotifers (up to 11 300 specimens L À1 ), and from the beginning of May by large cladocerans: D. magna, D. longispina, Daphnia similis and D. cucullata, which were responsible for the high filtering and grazing rate. Stated values are among the highest presented in the literature (Knoechel and Holtby, 1986; van Donk et al., 1990; Griffin et al., 2001) . It was demonstrated by Lampert and Sommer that during the maximal abundance of zooplankton and the presence of most readily grazed phytoplankton, which could be eliminated in 91.8% (Lampert and Sommer, 1996) . Nevertheless, in July, a rapid decrease in filter-feeding zooplankton and an increase in colonial cyanobacteria (Aphanizomenon flos-aquae) were recorded. Similar events have been observed in many biomanipulated water bodies [e.g. ( Jeppesen et al., 1990; Riemann et al., 1990; Van Donk et al., 1990; Keto et al., 1992) ]. This is a typical feedback effect, considered as one of the most important reasons for the low effectiveness of biomanipulation experiments [e.g. (Benndorf et al., 1984 Kasprzak et al., 1988; Lampert, 1988; Lyche, 1989; Ronneberger et al., 1993; Meijer, 2000) ]. The direct reason for the disappearance of large cladocerans in July 1993 is still unknown. Most probably there are three mechanisms. One is the increasing pressure of roach and perch fry after their successful spawning in the reservoir (Gołdyn and Mastyński, 1998) . The other two possible mechanisms result from the impact of cyanobacteria. As a response to predation, the large aggregations (so-called bundles) of A. flos-aquae were developed, resistant to grazing. By clogging of the filtration apparatus, such colonial specimens caused the starvation of larger filterfeeding zooplankton and a decrease in their fecundity, JOURNAL OF PLANKTON RESEARCH j VOLUME 26 j NUMBER 1 j PAGES 37-48 j 2004 leading to collapse of their abundance (Gliwicz, 1990) . Such morphological changes of some phytoplankters could also be caused by kairomones, released in water by predators (Wilk-Woźniak et al., 2001 ). Cyanobacteria could also exert an inhibiting effect on filter feeders due to toxins released in water (Infante and Abella, 1985; Nizan et al., 1986) .
In the following years (1994) (1995) (1996) , the effect of zooplankton on phytoplankton development was evidently less important. The disappearance of the largest daph- 
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nids caused a decrease in the grazing and filtering rate of macrofilter feeders. Although they were still relatively high (up to 130% day À1 and 1840 mL L À1 day À1 , respectively) because of a large number of smaller cladocerans, colonial phytoplankters were not controlled effectively. Maximum diameters of particles available as food for dominating filter feeders were low and amounted to 15 mm for B. coregoni, 18 mm for B. longirostris and C. sphaericus, 30 mm for D. cucullata and 50 mm for Eudiaptomus gracilis G. O. Sars (Gliwicz, 1974 (Gliwicz, , 1980 . Only the last two species could partly control the development of cyanobacteria (Gliwicz, 1990; Vanni et al., 1990) . However, the abundance of these species in the Maltański Reservoir was probably too low for the effective control of cyanobacteria.
Changes in the taxonomic composition and abundance of filter-feeding zooplankton during the study period were connected with the increasing pressure of fish. Only in the spring of 1993 was the stock of planktivorous fish low in the reservoir, so their pressure on zooplankton was negligible. This caused a clear-water phase with transparency up to 2.75 m (Gołdyn and Mastyński, 1998) . Migration of roach and perch from the Cybina River into the reservoir and their successful spawning in 1993 and 1994, despite the stocking of the reservoir with piscivorous fish (Gołdyn and Mastyński, 1998) , resulted in an increase in the pressure of fish on large zooplankton. This was connected with the selection of large-sized cladocerans by young fish (Hessen, 1985; Kurmayer and Wanzenböck, 1996) . Changes in the qualitative composition and size of macrofilter feeders made their further control of microphytoplankton impossible. This was confirmed by statistical analysis based on all collected data, as the correlation between macrofilter feeders and microphytoplankton was positive. Their relatively high grazing and filtering rates resulted, however, in a decreased number of nano-, pico-and bacterioplankton. In this period, the number of microphytoplanktonic specimens increased as a response to nutrient release by zooplankton from grazed small-size specimens (Gliwicz, 1990) . Such a relationship was also found by Henrikson et al. (Henrikson et al., 1980) , Dawidowicz (Dawidowicz, 1990) and Kasprzak and Lathrop (Kasprzak and Lathrop, 1997) . This also agrees with the intermediate disturbance hypothesis (Padisak et al., 1993) . Intermediate grazing of small cladocerans on colonial cyanobacteria leads to the maintenance of their populations in a phase of logarithmic growth, which results in the rapid development of a strong water bloom. Gulati suggested that 25% elimination of the seston daily via zooplankton equals the daily input via the primary production of phytoplankton (Gulati, 1990) . Therefore, such a reduction of phytoplankton by zooplankton grazing should prevent a lake from having water blooms. Gulati wrote that the 'critical concentration' of zooplankton enabling such an impact on phytoplankton is between 35 and 530 ind. L
À1
, dependent on the specimen size (Gulati, 1990) . Although the number of macrofilter feeders in the Maltański Reservoir exceeded this range and the grazing rate exceeded 25% day À1 during every summer, it was not excessive (except in 1993), because if so, decreasing trends both in nano-and microplankton should have been observed (Declerck et al., 1997; Burgi et al., 1999) . This clearly indicated that not only the rate of grazing, but also the size of filter feeders, was important. It was proved experimentally by Dawidowicz that small-bodied filter-feeding cladocerans are less efficient in controlling phytoplankton because of their narrower food size spectra (Dawidowicz, 1990) . This feature enables microphytoplankton species, resistant to grazing, to build up dense populations. According to Wilk-Woźniak The pressure of macrofilter feeders on phytoplankton in the Maltański Reservoir was very similar to that of microzooplankton. According to statistical analysis, in both cases a stimulating effect on microphytoplankton and an inhibiting effect on nanophytoplankton were detected. However, the impact of rotifers on pico-and bacterioplankton was positive, instead of negative as in the case of macrofilter feeders. According to Gurung et al. (Gurung et al., 2000) , grazers <100 mm influence the number of heterotrophic bacteria not only negatively (grazing), but also positively (by regenerating deficient nutrients). As a result, those authors observed a numeric stability of bacterial communities. A similar mechanism is probably connected with the positive influence of microzooplankton on picoplankton. Kim et al. reported a positive correlation between bacterioplankton and both micro-and macrozooplankton (Kim et al., 2000) . In the Maltański Reservoir, this positive relationship applied only to microzooplankton, which dominated in spring, during the maximum of pico-and bacterioplankton. A negative correlation of these groups with macrofilter feeders is probably due to the strong influence of daphnids. A similar negative impact of Daphnia on bacterioplankton abundance was also found by Langeland et al. (Langeland et al., 1987) and Jeppesen et al. ( Jeppesen et al., 1997) . Weak correlations (Table II) suggest that other factors could also cause the low abundance of pico-and bacterioplankton in summer. One of them could be an inhibiting effect of toxins released by cyanobacteria. These compounds inhibit the protein phosphatases and therefore influence the development of both eukaryotic and prokaryotic organisms (Christoffersen, 1996) .
In conclusion, extensive stocking with predatory fish in order to reduce the pressure of planktivorous fish on zooplankton proved to be insufficient. The top-down effect was visible only at the beginning of the experiment, when the number of planktivorous fish was low. In subsequent years, intermediate grazing of small-bodied crustaceans and rotifers stimulated the development of microphytoplankton, especially colonial cyanobacteria. The development of nanophytoplankton was indeed limited by zooplankton grazing, but usually this did not lead to a decrease in total phytoplankton abundance. On the contrary, it could even cause enhancement of the growth of cyanobacteria because of nutrients released by zooplankton from grazed nanophytoplankton. Permanent water blooms observed during the summer seasons make the recreational use (bathing, swimming) of this reservoir impossible. It is used, however, for water sports: canoeing and rowing competitions.
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